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We investigate the photolytic production of two radical intermediates in the reaction
of OH with propene, one from addition of the hydroxyl radical to the terminal carbon
and the other from addition to the center carbon. In a collision-free environment, we
photodissociate a mixture of 1-bromo-2-propanol and 2-bromo-1-propanol at 193 nm to
produce these radical intermediates. Using a velocity map imaging apparatus, we mea-
sured the speed distribution of the recoiling bromine atoms, yielding the distribution of
kinetic energies of the nascent C3H6OH radicals + Br. Resolving the velocity distribu-
tions of Br(2P1=2) and Br(2P3=2) separately with 2+1 REMPI allows us to determine the
total (vibrational + rotational) internal energy distribution in the nascent radicals. Using
an impulsive model to estimate the rotational energy imparted to the nascent C3H6OH
radicals, we predict the percentage of radicals having vibrational energy above and below
the lowest dissociation barrier, that to OH + propene; it accurately predicts the measured
velocity distribution of the stable C3H6OH radicals. In addition, we use photofragment
translational spectroscopy to detect several dissociation products of the unstable C3H6OH
radicals: OH + propene, methyl + acetaldehyde, and ethyl + formaldehyde. We also use
the angular momenta of the unstable radicals to estimate the energy partitioned to relative
kinetic energy when they dissociate to OH + propene, which agrees very well with the data.
